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[SIS] dfU^ftWttttAttfW^F (3D-f Fit 
■?) (nn^KSf) 

-(CHtCCCHa).)'- 

' COO (CH 2 ) B NR' 2 



-SX [Rtt. ;k T^fkh*. 75 

/a, •*»sa*?s.n* i eiBai. pe 

Gtt-(GH-, CH,).- XttHSfetttfU ^;i/5=-pf» 
OTK^fe*, $fcttR-PE G/PAMA (PAMAtt 



ft. 



1 



[HM8B1] R-PEG-SX [Rtt, 7-fe* — ;k 

JiXfil'JyFI, t*^>*. »«S, *'JJ«, 75 
y®, 80S. e-;i/^>s?;i/S. ^//ijd 

PEGtt-tCH, CH, 0)„- (n«2~l 0, 

o o o <D&M<z>mm . xttHSfcJitfu^i/^**] 

[8!*«2] R-PEG-SX CRiS. 7-fe^-;k 

xxtmu7^ks. fcf*^>«, mm. *v=tm. 75 

^mm, PEGtt-(CH,CH ! O) 0 - (nli2~10, 20 

-(Cl^CCCHa))- 

'cOOCCHj,), 

[mtt 1*610 ©ffit<Z>gfSc, R' telSiitgfc 1 ~ 5 <D 
[«^4] R-PEG/PAMA (Rte, 7-fe^ — 

75/t, SOfe. 7 U JUS, bfx;i/^>v?Jl,», *?i7 
tlSWfiS, PEG«-(CH, CH,0).- (ntt2~ 

io.oo o oe*©aER) . PAMAttwta^ig^A 

JS5W^U5*n5'M< tt> iacD^sss*7ttt^- 
Mcm^«4rr«tt^D«y^#U7>-M«ffiivb 40 

5 ] nt^Ji 1 3 teB«ot»-rn*»©« 
wc*tJT. ADy>fb&jgjg£&«:^©«tet£<fcte& 
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[«*«3] R-PEG/PAMA (Rte, 7~t^ — 

7syf, 7u;us, er:;i/^>s?jwi» 

u p -f «fc #7 2 U p-f ;us^ c, & c, $ 
tlZSmS, PEGtt-CCH, CH, O) 0 - (ntt2~ 
10, OOOWfifcOl^) , PAMAttB2«MA 

TS^ns 7 5 y 1 sirt 5 ^ ^ u 'j y-) 1? 

^StxST'a 7 i' * U Y-i«*TAO^r>ftM, A 
©£g£fi7C-f 3 £ £ tc «£ 0 ft&ttfelteAW 6 <nW&^ 
Hfcl] 



,NR' 



2 



[»*«7] R-PEG-SX (Rli 7t^-;K 

7;urtH, 75/*, #;v#+->;ia, 

xxT-ju7i?H«, tf^>s, mm. 3-'J^«, 7 5 
/S?> 7>j;ua, t*-;i/^>>';ua > ^^^ud 
-f ^«*j:r;7^ u p-r;n*e.^s^6ss?$n-5 

ttlS, PEGH-(CH t CH|0),- (n(12~l 0, 
0 0 0CDtt*©S^:) . XttH*fc«tfUv»JP^S] 
SifcttR-PEG/PAMA [Rtt, 7"fe^-;k 7;U 

rtK. *&a, 75/», *;^^r->;u*, sttxx 
y;u7$?H». e^>a, *u^«, 75y 

tIS, P E Gtt— (C Hj CHi O), — (n«2~10., 
0 0 0 CDttStWfi^:) . PAMA«ffif3«iiS5;AT«$ 

n575ya**t5/^i"jM#>jY-] T*$n 

5^D7y#UY-MtT. MeX, (MeteCdS; 
fcttZn, X«ADy» 'T?«sn«il>iS;< <h^> iaoD 
ft^ftiNa,Si:*, Se, C d (CH,),, i5j;UC 
h U ^;u*x 7^>t5hU *2 =5-)l*X y 4 
1M h*©#ttTT'Jn^LT, Sfett (CH,) ,SiA 
s. I nC l>t5£-&bV*i7^)Uft7.7J>£&Mt& 
TT, £j6S-&-5£-£C«kO#&*lfcMe S. CdS 
e . I n A s fl* 6 TSS^^ffit&^ntC^-SIgS 

•*#-r* p e g^££ raM-Sftga^WT^fit^p y 



IW*«8] «tt-?¥##*tCdS. CdSe, Zn 
S> ZnSeSfcttI nAsTi&^it^if^i 

11**319 J R-PEG-SX [Rtt, 7ir^-;k 

W^S, PEGii-(CH, CH,).- (n«2~l 0, 0 
0 0 ©ffi*©g&) , XttH^fetttfU^U^^-S] S 
fdiR-PEG/PAMA CR«SH^dWtg*, P 
EGU-(CH ! CH.O) > - (nli2~1 0, 0 0 0© 

&Momm , PAMA«Tt2«3ts:T*$n-g»T5y 

#'JV-^ifiT, MeX: (MettCd^diZn, 
a, Si*. Se, Cd (CH,.) &&tfh i )Zf ; ?)l> 

j >t*hmrf ?-)V**7 j >^-y--r K©# 

ftTTin^bT, Sifctt (CH,) ,As, InCl.fe 
Sit MeS, CdSe, Sfclil nAs*5ft 

«¥«*isit^Mfcfe'&tia*#t--5 p e Gm&fz\m 
¥»#mfe^.#«!t#©§git;5;ft 0 

[1*510] Mf*I««CdS, CdSe, Z 
nS\ Z n S e SfcU I n A s Ti&SCt^tn ■ 

[0 0 0 1] 

(nn< Kg?) oXBl:PEGi£&« 

3£?5:«St^«#SWS U Kft&T- (3 n-f K«Hr) 
SB© PEGiStttPE G#lt t»"3WtE^ d ^ # 

[0 0 0 2] 

tt, DDs tii) , vm mm . & 

ififM*a*-j # ±«ffi|H. HEB (1988>#JIB, T@ 

wa d986), mm) . mzw.-t*^^mi-j ^-h)v 

-5. ) T. ./O^+r-f X©^- 5 o it &JgfiM4i 77>^< 
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StiTlrJ*. K^fttt. ^Jgnn-f K Lxfijffl 

-r-sfcj&fc^ni-r^frifs©^^* , wm\z^ k> & 

&*>©T$>.5 (4$0R¥6 - 1 1 6 6 0 2. «T, ST-lttA 

*H«tf3»*K: «fc D JlfcfcStt* d snJ: 5 \zte r> 
C*B-3i-ft:5v»ttita (Surface Enhanced Raman S 
10 cattering), *B3i^*Pft y t >«a (S ERRS : Su 
rface Enhanced Resonance Raman Scattering) ) , ^ 

20 JSfefriJ-^ (intervening molecule) Tfu"f2 ; f-«t> ^ V >if 

[0003] tztc. u&<Dz<D£otz&mm*L^teiikm 

©-T *>©K?g# (Cot o T*©± p 
**tifif*nTV^^Ta&*^6, S*f«^©S5:«F-D 
fc=b©*i#ft-r^t^fDLT«ALTbS3i¥, ®d6x 

taXSKA-m. ^©V^SrTJP* >5^^-— ;i/X«^^"— 

L^L. -?-©iK^ffi«it.fe«)^-cabD. 75^. 

[0 0 0 4] C©£3&raHj&*«Hfe-r* Sic 

) ©JcpftTkigtlrcv LA^^tfU^woiifVijls^ 

Cfc<i:AfSW.PWuelfinge>, J. Am. Chem. . Soc.120 
(48) , 1.2696-1 2697 s (1998) J „ ' &t>L 

aWIB^Wffflfttt^S^ASt, PEGS^fSlt: 

(sjs#^tt©». «^*<#-r-5S) toK«a«tM 

50 Ut»(C. -t©*lffltt«J&TlB6nfc"bOi3&:63'4f 
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«#, *>A^K, S&fe£(MBttft:6*«&£j&ls3' 
*S*a**AbfcPEG«gM*:*^j«U, £Jg 

EG«*«:*ilS'&$-e-T, BQaSktt^W^ttftjett&Bfe 

-S-ftfrS^tSJilgbT^S (I4 8@ <1999*P) 

Wild 10fl6B~8B. •r»**E+MMr+- >A 
X rs^^^^j Vol. 48,No. 14, 4113-4114, Jpfig 
1 1^9£ 2 0 BfSfr, . l/*»L**«6. d^T? 

t^DD^f h*^©5J-»tt:S:®!ig1-^l^(Ctf(SSPEG 
[0 0 0 5] 

n^Aftfi&SHIJCdS, ZnS, CdSe, Zn 
S e I n A s tziKDftWL&fc&&&W2nfzmft 

oa-fptt?) »mmt. *ii;pEGiifcttPE 

G*&£j$oMf2:/p^#Uv--&£*u K^og 

*«-r«E**K'PV»T«^*Wr*'*'T. flflE PEG 

feo HSc, r&IR©£fc£©«te^ (pp<F!& 
MtBPEGm^Sr^o^n^^^S^ 



9 ft <ai*c«7cjw**ip-r<5i6&ai 

[0 0 0 6] 

[«»***T*ft:»©^a] *«g!©J61«:. R-P 
EG-SX CRMU ;k 7;Prt K, 

n-f;i/**>6ft«»*»sai!?sna'Br«as. peg«- 

(CH.CHjO).- (iitt2~10, OOOOtt.lcCD^ 

&mm £ fc tt-t ©at *Stc asm ic «fc o S7cT * n t \z ^ k> 

[0 0 0 7] #?gBJ©fg2te, R-PEG-SX (Rtt 
20 SH, T-b^-;P, 7^rkt ; . 7S/1, ts 

If. *Urf«, 75/1, tSlg. 7'JJH. bfx;^> 
v 5 ;^, ij D>f ;i/S*3j;(ycT^ u p<;u»^s^ 

«1^6»Rdtl«inBat. PEG«-(CH, CH, O). 
- (n«2~1 0, 0 0 0©ffig©ffi£) . XttHtfc 
tttf'J^^SD ©*j^*TApy*>ffc;&&, ad 

[0 0 0 8] *^©I3H R-PEG/PAMA 
[Rfct, T-fe^-;i/, 7Jl/fbH, *g?S. 7571. 

*», st-UPm 7571, m. 7UM. t*^;^ 
>~J)Vm. *-5>9>) P-f;i'S*3J:^Ti"JP'f^a*^ 

PEGB-(CH,CH ! 
O) 0 - (ntt2~10, OOOWffilcCDSB:) . P AM 

40 ] T^nsyn.yi'^'j v-^^t/n 

py>ft&&> Apy>Yba^K, BliStfAny> 

©£Ktt.*fctt-*©**«5£-r* H «t id J: 0 »6n^R 
[0 0 0 9] 

Mb 2 ] 
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'COOCCH^NR^ 
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[0 0 10] ■Cmtti**S 1 0©ffi*©SEft, R'«^ 

m%i i ~ 5 <DT)\,*)vm*mry 

[0 0-1 1] **^OJS4tt; R-PEG/PAMA 

fe*»a»&*R3tl*'6rll£. PEGtt-(CH,CH, 
O) 0 - (ntt2~10, 0-0 0OtttO8») . P AM 
.Attmffa^|jga:AT*$tl-5T5 ^Wf-S^^^ u 

<ftn >>9 LMfr S 6I*?$ti5'M < 1 1 a 
©&JSg?3:/ikfc-€-c7>i££M7C-t5 C £ lei 9#snfcfe 

6 ©m«r^*®(c^tg**^-r-5K^D y ^7 # 

[0 0 12] $F£K«. i»E#«9ifc*sHT, Any 

[0 0 13] ^^©IgS&.fctffgete, R-PEG- 
SX [RttSHEWOtM, PEG«-(CH, CH,), 
- (ntt2~1 0, 0 0 0 (D&j&vmm , XIJHSt 
ttKUS?^*» S&liR — P E G/PAMA CR 30 
tt. T-fe^-Jk Til'ftK, 75/*, fj)V 

If. *-'Jrf«, ttS. 7'JM, fcf-;i^> 

vVPS. *^UP<;ua&<£tf7^UP<JI/*/$>S& 
•5S^e.^^n^^ffiS, PEG«-(CH, CH.O) 
„- (n(J2~1 0, 0 0 0 , PAMA 

«8ai2SijtJ5:AT*$ti-5T5 /a^-rs**^ u ^ 

eX, (MeHCd^fettZn, XB/\py» 

*l£4>&< £:*> ItOft^tNa, St&, Se.C 40 

d (CH,) *±t;hUyfWX7-f ><h£ h'J^" 

« (CH,) , S i As. I nC 1 , £ <fcLK h 'J ^ri/^)V 

/:MeS, CdSe, i&lil nAs^5ft«¥#M 

&?ffiicK'&iBass#f * p e Gm^fc\imw: m&zm 

'FSHfttt* K: J: D WE£j£ 

iJ^IfS^iMCdS, CdSe, ZnS. Zn 50 



S e n A s T*« : i tftitt . 

[0 0 14] 

[*»9§©tB*t] *»«*J:t)B«BtK9|-r*<t. 
A. **iHT«Br**IBat-PEG-SX, #fC7-fe 
^-PEG-SXO-PEG-S-H, 
*lr»T^»O"b©r*0 0MIT1 1 -3 2 2 9 1 7# 

#H¥7-4 8 4.4 9^i) , cne.Bg^^n 

WffiP.EG©^Sfctt±IS^^(/5*<, M^Fi l 0 
ORhOtomn*. ff$L<tt»fi2 0 0~l 
0 0 0 0 0. <tD^LWilt3 0 0~2 0 0 0 0 

x7f;i-7iJKi < . tf*5=->a, #«^2gf7St*cD^-»j 

p*«. 75/&. &®E. 7'JM. t'rjK>y;i'S < 

* 9 z u p -r 7^UD-f f 5 c t a* 
wibp e Gmt- fcitrnmp e g^^^o^d ^ # u 

-ft €r#l*. &JSSfiS3l£? (PP-f HIM*) o 
MjgIStC^3^T#fiE$13:T^t^m (HAuCl.) 

S-fbT^^^HU^A (NaBH^) **#$ii-T) "T 

fcfct. tttCP E G^^fcttmrfBP E G*t*^7P v 

^KOMiglciJ^THAuC l 4 H*Sl#;B:^7K^t;^>i7 . 

[0 0 15] B.'*»WrfflVi*, 7t^-PEG 
-^'J^iS'^U^^^^UTSyx^ (PAMA) 

~io©7Mi/>i^e, sfc. ^^asiaiftxfti 

-^-PEG-OH (PEGIt (CH,CH t O) 
„ (ntt, 2A^ 1 0 0 0 0cottf©ig;) ) iczpij^ 
i"J )Pii>^ f )l>7 5 / )1/S1^I 2 - 1 0 0 0 

^TJc^T. 7';i/=f>«8lTTS*:«»k:THF (x h 
5kHP7 7» *M5. Ctl(C3, 3-i?lh^> 
- 1 -7"DA/- Jl/ ( lmmol, 0. 16mL) (P^J) 



( 6 ) 



THFjgfg£figTL*£';Wfc;£l 5ft1&ff.-ott. ^© 
X? 1/ -i F (EO) (100nmol,5.6mL) 

7) lC<fcDPEG©«^« £$JJtl, mfetig& 

-CfeD. 7P-;/^S£#U^-©¥^#-?»«21600 
"C^S. ) , DMAEMA (dimetylaminoetylmethacrl 
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CH S OH 2 O v 



ate) (20mmol , 3. 4mL) £iJDx^i&TJI#La-B- 2 0 ft 
RflSrfT^ ji*J»<DH 2 OT£«£#lb$-fc»-fc. 
T, ^2-^D/ty-;i,TStt^L^ 3S'i>#8i (5000rp 
m,60#) U (giKL7 u c#UT-«^>-fef>«i^K;«|U 

?• ^J&££TF©5£ 1 fCTjVT. 
[0 0 16] ' 
lit 3 ] 
It* 



OS? CHaCtyOv^ 



CH3CH2O 



/CHOH2CH2O-K* 



r-fe*— ;i/-PE a 



CH3CH2CK , 9H 3 



N-CHj 



[0017] z<D7ay?&m-£#<D&m*. m<^ 

Cl'tC#UV-e#*««fl:^R (HAuC 1 4 ) «£g 

S-gr#£&fl?T*ifcr, «:HAuC i 4 

**tf*nt*<-t?^. cne»c9W«i*«PEG^B#^ 
z> way n y ?««aKitafftti 0 mxTz c t 
^Tt-s. ^p^^^«j-7-od# 
^^rs^tci-s^riD-r k^©e&j;£> *>©£*£$!£ 

[0 0 18] C. mz* »<^*dt{ctt, tuI2T-fe^ 40 
(PAMA) :/P-.y^ 7tfBR©&3P-r 

D. ffiSE*frffc&& (HAuCl.) ICftlT, H,PtC 
1,, Na,PtCl (1 RhCl,, 58&£gtct>±g2nn 

E. . R— PEG— S XWR — P E G/PAMAIJM 
ft» OS®tCfcf C d C 1 2 ^ Z n C 50 



1 2&<i;©l 2»-fb-&#J<hNa, S-^Na, SefefCDl 
6^fc-&$|<i:£R-PEG-SX&£^ttR-PEG/ 
P AMACD^ffiTtCTig-g-rS £ t «fc 0 
^IWaSnS. £©**£«1 3ML 1 5 #=©;£#•£•£> 1± 

[0019] 

immm mm 1 

^b^SiT-fe^— P E G - S HRtfigTcJSIN a B 
#©i@8?. 

fiMS (HAuCl,) 0. 2mMfC*fbTT-fe^ — 
JP-PEG-SH (Mn = 3 2 0 0) iEHAuC 1, : 
7W-^-PEG-SH=l : 3. 1, 1- : 1 . Rt? 

(ISfe^) #«#©±/&fC^Tf^fc,, ^©JfUcHA 
uC 1. 4 ©#91 0flS©**'ft:*»>*^'hU»>A (N a B 
H<) **inU lOffiSfSStfc. KfoM'&<D$i9\. 

•?T«Jte (UV-VD.^hMBSICSt. @tc 
^tC400~600nm©©iK#*Jf;&0U ZlP-f K^^figb 
fcu t &SIT^§„ 7t^-Jl/ - P E G - S HOI© 

^f<St)fc^t^l/T^5. -f^->3SS0. 15MU 
>Rfiflf«ft (pH=6.8) T— B£>!,±tC*3fcoTBl« 

IBSftfc (B4) . 
[0 0 2 0] &Jft0!|2 



( 7 

11 

mt&m t 7 ir> -)V - P. E G / P A M A 7 D y t? £=fi 
(-tn^tlCO^UT— ©Mnfi, 5700/15700, -fb 1 
K**>Tnttl30 v mttlOO) Sffl^.T, $Hft5fct&3D 
-f H&tF ©MS. 

2. 5mg/mLO^t:^K (HAuCl.) *jt^lmL 
£. 6mg/mL©7-fe;? — Jlz-PEG/PAMA^Py^ 
^S-&^*^5mL (NH : Au = 8 : 1) £®ifSfi 

540nn©e-*at&JBfc_fc#U «7GSI*Jn*.fcV>tt» 10 

tf**BS*lfc. CW^^ftftSLtCiOillS (DLS : 
IfrttftffcSL) Lfetu5, 0 6 tC^T J: 5 lc W&g© 

Hie, gilK^KIR&C.k^T, 3fc£fc*|-fct£pa* 
^LTt^dt^M^nfc (0 7 .' 

ig^nfe, hk. ^©^tco. 2MJt©Naci$ 20 

t£7Dy ?#*&#:© 1 OteMS8©l,2->>7$/-4,5- 
^^h + v2iSmiS (DDB) £§5iPU NaCllCi 

n&^Sf SSiCTt^-;!-- P E G/PAMA7D7 

m»rli^t*©ffl^(c*fflTa&^c:i:$*UTV^. 30 

[0 0 2 1] 3 
rfr|g©&3D-f Ftfrf («tfr?) HtfBT-k 
^-iHPEG/PAMA^D-^*i^^ffi^T» 
t^43D>f («tfrF) ©US? 

tfrlB^D^^^S-g"^ (5700/15700) £l.4mg (^ 
it, Au/N=l/10000000) £W"«U Mn^mUzmM^^: 
HC1TDHS6. 5C|«Lfc.>LT*lffl^3D 
-f K»*1.0mL (40nm,2X10- , mol,pH6.5) &MWlst3.& 
SiQ*, SilT3«flBa»Ufc. ^-©f£, HC 1 SrjD*. 
"TpH3tCPSL, S^Fia^gUfc^ bT^X^^ Y)V<D 40 
*W££frofc. 0 8 (a) J^e^-Si^K:, pH3.2t 

ffll»fct6*Ha (b) \ZmT« 
[0 0 2 2] S9aB*ffWr?tt7-fe^— ;i/**«HK:#t* a 

;k#7hS, \d*^>m, W*2*fr£©:r'J=f». 
75/*, fttt. 7U;P», lfr:;^>>?;i/S/^^^ 50 
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[0 0 2 3] §HJ£0ij4 
Cd Sif F7 K©fS§? 

^@7j<80mL^{C_hj$©7-fe^-;U- P E G/P AMA^ 
(4. 19xio-'mol) , C d C 1 , (OXlO-'moDRt* 
Na,S • 9H, O(6X10- s mol)*i0^., ffifrW. (750rp 
n) T 2 0 g>M*g# L fee f# 5 h CKS 4 

nm) $®ejgS300nmiCTm7t?:aiJ^bfei:^5ia9 

[0 0 2 4] 

wens, in3«nfca*a<&fcS3tis. 

. , *O5 0nmJ;i] fc&g 

TiS < , WE© J: 5 (c*B Cgtt£«*T« t»-5 

[0i] 7t^-;p-PEG-#u/^i"j;i'S^^ 
^jp75yx^;i/ (pama) yuyf&m-etfcoGPc 

[0 2] 7-fe^— ^-PEG-xtfU^^U/H&J?;* 
^;U75/X3\«/ (PAMA) ^ny^^t§#fflNM 

[0 3] lg^K©7-b:iS'-;i^-PEG-SHS:iy:a 

[04] mi-enzti<&mL?ftWite<?>'{*>%imo. 
imv>mmmmm (ph=6.8) T©^e 

[0 5] mk&m£>T±.5>— ;i/-PEG/PAMA7' 
■?) 

[06] ItM^Tti'-^-PEG/PAMA^ 

[0 7] IMS^7t^-^-PEG/PAMA7 

[0 8] (a) 7t^-)l/-PEG/PAMA^n»/ 

ftioRttftfrki^JtssfcjeYbosa*. (b) peg^ 

[09] Tt^-^-PEG/PAMA^ny^^i 



#HS 2002-80903 



mi] 



[03] 



PEG 



Mn=2160O 
Mw/Wn=t,23 




Wn=5700 
Mw/Mn=1.08 
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3 
2 

f 

1 

0.5 : 
o- 

■03 



HAuCU :PBGSH«1 : l/stefcTEltt) 




HAuCi4 : PEGSH=1 ; 3<jR7Gltt) 
I 

f HAuC14 : PE0SH=l : l/6(»7cfc) 

/ HA,uCl4 : PECSH-1 : 1 <>S5c&) 

HAuC14 : PECSH=1 : 3(«tg«) 
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